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O B J E C T I V E S 

At the end of the lecture, students should be able to:

•Identify fertilization and its site. 
•List the phases of fertilization. 
•Describe the results of fertilization. 
•Describe the formation of blastocyst. 
•Identify implantation and its site. 
•Describe the mechanism of implantation. 
•Describe the formation of primary chorionic villi. 
•List the sites of ectopic pregnancy 



Fertilization

 Fertilization:
It is the process during which a male gamete (sperm) unites with a female gamete (oocyte) to form a single cell (ZYGOTE).

Another Definition:
- It is a complex process. 
- It begins with a contact between sperm & ovum. 
- Ends up with intermingling ( اتحاد) of the maternal and paternal chromosomes. 23 from each parent = 46 at the end

-Where does fertilization occur?(most common site)
-Usually in the ampulla widest and lateral part of the uterine tube (Fertilization may occur in any other part of tube). 

-Never occurs in the uterine cavity. 
ْ ي
 
ْف ْأيْمكانْداخلْاليوتراينْتيوبْلكنْمستحيلْيصير ي

 
ْف ْاليوتراينممكنْيصير ي

كافيت 

ْتساعدْايش- utrineللانهْيوصلspermْالْ(guideْ)الأشياءْالي tube؟
1- Chemical signal from oocyte attracts the sperms. 2-by Tail of sperm 3-cilia of uterine tube    4- peristaltic movement of uterine tube.

• Occurs in the female genital tract before fertilization

It is stimulated by secretions in the vagina, uterus, and uterine tubes. 

•Naturally it takes 6-7 hours. 

•Results in capability of the sperm to pass through the corona radiata. 

•Involves removal of surface coatings and changes in plasma membrane. 

•Can be produced in vitro(IVF) by washing with special solution. 

 Sperm Capacitation: يتحركْالْ) ْيقدرْ ْوفير  ؟(بحريةspermمت 

ْح :السلايدشر
م يتحرك؟ْ.ْيكون حركته ضعيفة female systemمايدخلقبل السبير ْيقدرْ ساعات 7-6من تاخد هذي العملية  female systemاذا دخل مت 

متفرز زي انزيمات تروح تكسر القيود والغشاء حول للفيميلالتناسلية الأعضاءطيب؟كيفْ ق ال السبير oocyteعشان يصير يقدر يتحرك اسرع ويقدر يخير
الرحمْ- ْبراْ ْتلقيحْصناعي اتْ(IVF(طيبْلماْيصير ْالمختير ي

 
يسوا؟ايشف

مبحيث تسهل حركة للفيميلمشابهه تفرزها الأعضاء التناسلية انزايمز يجيبوا  ق السبير بسهولةرايديتا الكروناوتخليه يخير



 *We have two stages of maturation (meiotic):
1- first meiotic division :arrest at prophase

2-second meiotic phase arrest at metaphase 
ي مرحلة-
 
تلازيشناثناء عملية metaphaseكانت واقفة عند ال oocyte( 4) ف ل تكمالفير

metaphaseانقسامها يعد ال 

Phases of Fertilization

Sperm pass  through corona radiata by the effect of:

1-hyaluronidase enzyme secreted from the sperm 2-By movement of its tail

Penetration of the zona pellucida by acrosine

(substance secreted from acrosomal cap)

Fusion of the plasma membranes of the oocyte and the sperm

Completion of the second meiotic division of the oocyte* 

Formation of the female pronucleus and male pronucleus

Union of the 2 pronuleii

1-Passage

2-Penetration

3-Fusion

4-Completion

5- Formation

6- Union

ْبالذاتْعلىْأسماءْ)- ْاولْنقطتير  ي
 
ف ْبحطلكم(ْالانزايمزانتبهواْ باللونْالأزرقهي

انْفكرةْ)- ْعمليةْالسلايدْانتبهواْ تلايزيشنيقولكمكْيفْتصير (؟الفير

Very very important 



كروموسوم من الاب تحمل صفاته23كروموسوم تحتوي صفات الأم الجينية و23لما تجتمع
مكروموسوم بصفات جديدة غير مطابقة تماما للام ولا للاب بل هي متكونة نتيجة لدمج جيناته46راح يطلع مخلوق جديد ب

Chromosomes In The Zygote

• Zygote is genetically unique.
• Half of its chromosomes comes from the father and the other half comes from the mother.
• New combination is formed which is different  from either of the parents.
• This mechanism forms biparental inheritance and leads to variation of the human species.

Sex of the Embryo:

•Embryo's chromosomal sex is determined at the time of fertilization. 
•Sex is determined by the type of sperm (X or Y) that fertilizes the oocyte. 
•So, it is the father whose gamete decides the sex. (الأب هو اللي يحدد نوع الجنس)

it is a change in properties of zona pellucida that makes 
it impermeable to other sperms.

ق  ماول ما يخير  فيها تفاعلات هذي الطبقة يصير بليوسيداالزوناطبقة السبير
ي خصاصها وتقفل عل نفسها بحيث تمنع أي 

 
مسبحيث تغير ف ي يدخل بير

ثان 

Zonal reaction : 



Results of Fertilization :

1.Stimulates the penetrated oocyte to complete its 2nd 
meiotic division

2.Restores the normal diploid(46 chromosome) number 
of chromosomes. 

3.Determines the sex of the embryo.

4.Initiates cleavage (cell division) of the zygote.

(ْ يتكلمْعن4ْسلايدفرقواْبينهاْوبير  تيلايزيشنالنتيجةْالنهائيةْهناككْانْيتكلمْعنْالمراحلْاماْهناْ (للفير

Very very important 

- Zygote is formed by union of Female & Male pronucleus

ْايش ي يتحدد الجنس ؟ْهالكلاممعت 
ات الميد اتذكروا فقطْكروموسومياْيعن  ي محاض 

 
اخذناه ف

بالانقسامالزيجوتيبداْ اْ أخير



Cleavage of Zygote:

• It begins about 30 hours after fertilization. 

• It is the repeated mitotic divisions ( ي العدد)
 
زيادة ف of the zygote. 

• Site: in the uterine tube. 

• Rapid increase in the number of the cells. 

• These smaller embryonic cells are now called, Blastomeres. 

• Zygote divides from one cell into 2, then 4, then 8, then 16 cells. 

• Zygote lies within the thick zona pellucida during cleavage. 

• Zygote migrates in the uterine tube during cleavage from lateral to medial (by cilia). 

• Under the microscope, the zona pellucida is a translucent membrane 

 ح :السلايدسرر
تلايزيشنساعه من بعد 30ترتاح وبعد المسكينةالزيجوتطيب  هكذا كل مرة ,2,4,8,16تنقسم من خلية الى تبداْالفير

ب الناتج  x2نض 
ْماتنقسمالمهمكْلْ- ي كل -2الخلية تقل  ماحجمكل -1:  اكي 

from lateral to medialالمنقسمة الزيجوتماتمشر
ي للنقطة المهمة هذي blastomeresنسمها لمنقسمةهذي الخلايا ا- thick zonaمغلفة من برا بـ السلز ونج  pellucida

؟- ْتصير طيبْعمليةْالانقسامْفير 
Utrine tube

ْاهمْ)- ي
بــْالزيجوتتعرفوهْاثناءْالانقسامْابغاكمشر zona)يكونْمحاطْمنْبراْ pellucida



-Morula:

- When there are 16-32 blastomeres the developing human is called MORULA.

-The spherical Morula is formed about 3 days after fertilization. 

- It resembles mulberry or blackberry.

-Blastocyst:

A cavity appears within the morula dividing its cells into 2 groups: 
1.Outer cell layer called trophoblast. 
2.Inner cell layer (mass) called Embryoblast attached to one of the 
poles of the blastocyst. 

The cavity is called blastocystic cavity or blastocele. 

16-32 cells blastomeres + zona pellucida = Morula

- The Morula reaches the uterine cavity by the 4th day after fertilization 
and remains free for one or two days.
- Fluid passes from uterine cavity to the Morula.

- By the 5th day the Zona pellucida degenerates.
- Now the morula called blastocyte

-Mechanism of blastocyst formation:

ْح :السلايدشر
ي الزيجوتتتذكروا -

ي اذا عدد الانقسامات صار السلايد المنقسمة ف 
zona)انها محاطة بـ ولاتنسوا )Morulaهنا يصير اسمها خلية ( 32-16)الماض  pellucida

تلازيشنبعد أيام3ْخلالْتتكون morulaال- الفير
ي هالمراحلخلينا نتفق الى الان كل -

utrineصارت ف  tube
ي -

يولا اليومْالرابعْف  utrineتنط داخل الالمير cavity ي ماتسويوتجلس هناك
ْشر (.  نستكشف المكان)لمدةْيومْليومير 

-Uterine cavity يولا فلويديفزر ب المير بتسرر ْلها؟ايشهالفلويدتسرر لابس الىي كانت لابستها من جوا طيب تتذكروا المفلويد مليانةوتكون رح تسمن رحْيصير
يولا  zona)؟المير pellucida ) لهافْاليومْالخامسْرحْتتقطعْهذي الملابس صارت ضيقة عليها degenrationويصير

يولا - ي جريمتها تروح تتنكر و تغير المير
blastocyteاسمها  وتصير تركيبهاو عشان تخف 

ْرح يصير من الفلويد تتذكروا المكان الىي تجمع فيه :البلاستوسايتتعالوا نتكلم عن - ي
ْفاض  ي

كْافت  الداخل
يواسمها : لداخليةا. رح تتكون عندي خلايا داخلية وخارجية - ي جهة وحدة من البلاستوسايت وهي الجهة الىي بعدين تكون البلاستامي 

جنير  تتجمع ف 
ي الأشياء الىي تدعم الجنير  وتغذيه اثناء تكونه مثل تروفوبلاستاسمها : الخلايا الخارجية -

البلاسينتاكورد و الامبلايكال:تعطين 



Implantation

Implantation

Definition:

It is the process by 
which the Blastocyst

penetrates the 
superficial (Compact) 

layer of the 
endometrium of the 

uterus.

Site:

The normal site of 
implantation is the 

posterior wall of the 
body of the uterus 
near the fundus.

Time:

It begins about the 
6th day after 
fertilization.

•It is completed by 
the 11th or 12th day.

-Implantation = beginning of pregnancy, 
it is the penetration into endometrium



Mechanism of Implantation

• Blastocyst begins implantation by the 6th day.
• Trophoblast cells (Finger like projection) penetrate the epithelium of the endometrium (utrine mucosa).
• Penetration results from proteolytic enzymes (eg.COX-2) produced by the trophoblast. 
-So who begins implantation? Trophoblasts of the pole

•Zona pellucida degenerates & disappears by the 5th day to allows the blastocyst to increase in size and 
penetrates the endometrium. 
•The embryoblast projects into the blastocystic cavity, while the trophoblast forms the wall of the blastocyst. 
•By 6th day the blastocyst adheres to the endometrium and beginning of penetration.

•By 7th day, Trophoblast differentiated into 2 layers: 

1- Cytotrophblast, inner layer, mitotically active. 
2- Syncytiotrophoblast (outer multinucleated mass, with indistinct cell boundary) (Finger like projection)
(Invasion of endometrium continues with Syncytiotrophoblast)

• By 8th day the blastocyst is superficially embedded in the compact layer of the endometrium. 

ْح :السلايدشر
zona)(تتذكروا ال - pelucida)ي ع طول يصير والامبلانتيشنموجودة كانت تحمي من عملية الالتصاق لماكانت

(امبلانتيشنلكن لما تختف 
ْاليومْالسادس- ي
 
الامبلانتيشنعمليةْتبداْتلتصق بجدار الرحم والبلاستوسيست:ْْف

وفوبلاست- ق جدار الرحم تفرز الي  يساعدهاانزايمز تشبه الأصابع تروح تخير
وفوبلاست- ْاليومْالسابعينقسم الى نوعير  الير ي

 
ف

سطجي وتكون مرتبطة مع جدار الرحم بشكل امبلانتيشنتسوي البلاستوسيستهذي اليومْالثامنْف-

Very very important 



•Blood-filled Lacunae appear in the Syncytiotrophoblast which communicate forming 
a network by the 10th or 11th day. 
•Syncytiotrophoblast erodes the endothelial lining of the maternal capillaries which known as sinusoids. 
Now blood of maternal capillaries reaches the lacunae so Uteroplacental circulation  is established by 
11th or 12th day. 

ْح :السلايدشر
وفوبلاستاحنا قلنا قبل ان - ي اليوم السابع انقسمت لنوعير  الير

 
همعن نوع فيحنتكلم: ف

اق خالسينسيتيوتروفوبلاستبعد الانقسام - السلز هالعمليةلال تشبه الأصابع هي الىي تكمل عملية الاخير
ي نفس الوقت 

 
ي رحم الام جالسة تموت وف

 
عليهاتتغذا السينسيتيوتروفوبلاستالىي ف

- Lacunea: accumlaion of blood vessles

Cont.. 

• Endometrial cells undergo a process called apoptosis (programmed cell death) to facilitates invasion of 
endometrium by the Syncytiotrophoblast.
• Syncytiotrophoblast engulf these degenerated cells for nutrition of the embryo. 

Implantation: 
can be detected by: 
1- Ultrasonography. →Bulging area in uterine wall 
2- hCG (human chorionic gonadotrophin which is secreted by the Syncytiotrophoblast) about the end of 2nd week
(HCG can measured in both the blood and urine to determine if a woman is pregnant) 

Important!!



ي احنا نعرف أي تظهر؟ْليش*
هاجمه يدخل جسمنا ويكون غريب مناعتنا واجسامنا تشر

وتيناتعشان كذا سبحان الله تنفرز  الجنير  مايحاربعشان الجسم هالي 
وفوبلاستتفرزها  ي الامبلانتيشنبعد يوم الى يومير  بعد الير

بعد اياام7-8)يعن 
تلايزيشن ي الدم هالمادةالى هذا الوقت بس ( الفير

 
تبان عندي ف

ي ال  EBTيوم تقدر الام تسوي 14-10بعد -
 
Urineويبير  ف

Early Pregnancy Factor (EPF)

•Is an immunosuppressant protein

(Function: is to prevent the immune system from attacking the new embryo).

•Secreted by trophoblast cells. 

•Appears in maternal serum within 24-48 hrs., after implantation. 

•It is the basis for EPT (Early pregnancy test) in the first 10 days of development. 

important 



 primary chorionic villi:

•By the 13th day Proliferation of Cytotrophblast cells produce extension inside the Syncytiotrophoblast.

 Secondary chorionic villi:

At the 14th day, the mesoderm will appear within the center of the cytotrophoblast . 

 Tertiary chorionic villi :

At the 15th day, few blood capillaries appear within the mesoderm .

ْح :السلايدشر
ق جدار الرحم تفرز syncytiotrophoblastsاحنا نعرف الطبعا  عشان تكسر انزايمز تكون شكل أصابع  تخير

ي نفس الوقت تتغذى عل هذي السلز 
 
السلزوف

ي ال ي نفس جهة الcytotrophoblastsبعدين تج 
 
syncytiotrophoblastsتكي  وتمتد ف

Syncytiotrophoblasts -+cytotrophoblasts-<Primary villous
Syncytiotrophoblasts -+cytotrophoblasts +C.T-<Secondary villous

Syncytiotrophoblasts -+cytotrophoblastsْ+C.T+blood vessles-<Tertiary villous
ي -

 
ية الجنير  عشان نحافظ ع نمو وتغذفسلز كل السابق هذي مراحل التكون واخر  مرحلة هي الىي تهمنا عشان ف

Formation of The Chorionic villi: (ْة حْلانْمحاض  ْالشر ي
 
ف (السلايدتعتمدْعلىْهذيْالبلاسينتاْركزواْ

Very very very important 



Ectopic Implantation (Pregnancy)

• The usual site of implantation is the 
posterior wall of the body of uterus (X).

•Tubal pregnancy is the most common type 
of ectopic pregnancy (A).

• Ovarian pregnancy is the least common 
type of ectopic pregnancy (H).

ْ ْالامبلانتيشنيصير ي
 
رْوحيصovaryْف اجهاضْوممكنْض 

her ovaryممكنْتفقدْلانهاْعلىْحياةْالامْ

ْ ْامبلانتيشنيصير ي
 
uterine tubeْف رْحيصير اجهاضْوممكنْض 

ْ rupture for the tubeعلىْحياةْالامْلانْممكنْيصير



Ectopic Pregnancy

Ectopic pregnancy

Definition: It means implantation outside the uterine cavity.

Site of ectopic pregnancy

1- Placenta Previa 2- Tubal (most common) 3- Ovarian (less common)

4- Abdominal. 5- Pelvic.     6- Cervical.

Placenta Previa

Definition: Implantation occurs in the lower uterine segment.

Types of Placenta previa

Placenta previa centralis Placenta previa lateralis Placenta previa marginalis

-95 to 97% of ectopic pregnancies occurs 
in the uterine tube.
-Most  are in the ampulla & isthmus.

(ْ قصدهْيصير (ابنورمالفيهمْوهذاْامبلانتيشنانتبهواْ

-Placenta previa = in lower part near the 
internal os of cervix

-Placenta previa Centralis= covering
internal os

-Placenta previa Marginalis= edge
attached to internal os



Summary 

DATE EVENT

within 24--48 hrs after 
implantation in blood

immunosuppressant protein Appears in maternal serum 

30 hours after Cleavage of Zygote

3 days after fertilizationby Spherical Morula is formed 

the 4th day after 
fertilization

The Morula reaches the uterine cavity  and remains free for one or two 
days.

the 5th day the Zona pellucida degenerates

It begins about the 6th 
day after  fertilization

Blastocyst begins implantation 

By 7th day Trophoblast differentiated into 2 layers
(Cytotrophblast – Syncytiotrophoblast)

By 8th day the blastocyst is superficially embedded in the compact layer of the 
endometrium

by the  10th  or 11th day - Blood-filled Lacunae appear in the  Syncytiotrophoblast
which communicate forming a lacunar network



Summary 

DATE EVENT

EPT (Early pregnancy test) 
in urine

in the first 10 days of development

by 11th or 12th day Uteroplacental circulation 
is established  and the Implantation completed 

about  the end of 2nd 
week. 

human chorionic gonadotrophin hormone is secreted by the 
Syncytiotrophoblast 

By the 13th day Proliferation of Cytotrophblast cells produce extension inside the 
Syncytiotrophoblast to form the (primary chorionic villi).

At the 14th day The mesoderm will appear within the center of the cytotrophoplast
(secondary chorionic villi)

At the 15th day Few blood capillaries appear within the mesoderm(Tertiary chorionic villi)



Summary 

EVENT SITE 

Fertilization Ampulla 

Cleavage of Zygote uterine tube

Morula uterine cavity 

implantation posterior wall of the body of the uterus 
near the fundus

ECTOPIC IMPLANTATION 

Tubal pregnancy most common type 

Ovarian pregnancy least common type of ectopic pregnancy 

95 to 97% of ectopic 
pregnancies

occurs in the uterine tube

Placenta previa occurs in the lower uterine segment



MCQ
1) Which of the following is the Site of fertilization :
A-Isthmus of fallopian tube          B-Ampulla of Fallopian tube          C-Placenta          D-infundibulum of Fallopian tube 

2) Fertilization Never occurs in the uterine cavity :
A-True                B-False 

3) Acrosin is secreted from :
A- nucleus          B- Mitochondria          C- Acrosomal cap        D- Golgi apparatus

4) Acrosin aids in the penetration of the Zona Pellucida :
A- True               B- False

5) Cleavage of Zygote Begins After …….. Hours of fertilization :
A- 10 Hours         B- 15 hours         C- 20 hours        D-30 hours

6) The Morula reaches the uterine cavity by the ….. day after fertilization :
A- 3rd B- 4th C-5th D-2nd

7) Blastocyst is formed of an Outer cell layer called ……. and Inner cell layer called ……. :
A- trophoblast – Embryoblast        B- Embryoblast – trophoblast         C- Cytotrophblast - Syncytiotrophoblast

8) The normal site of implantation is the posterior wall of the body of the uterus near the fundus :
A- True               B- False

9) When does Implantation begins :
A- The 4th day after fertilization             B- The 5th day after fertilization         C-The 6th day after fertilization D- The 7th day after fertilization 

1) B
2) A
3) C
4) A
5) D
6) B
7) A
8) A
9) C
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